1.0 INTRODUCTION

The City of Taylor is located in Williamson County in the Brushy Creek watershed and encompasses an
area of approximately 20.6 square miles. Taylor has experienced growth over time with more significant
growth recently. As of the 2020 U.S. Census, it is estimated that over 16,000 people reside in the city
limits. With a growing population in Williamson County and the introduction of large industries moving
into the area, it is expected that population growth will continue an upward trend. As population growth
and jobs move into the area, the watersheds in Taylor will become more urbanized. Today’s flow patterns
may change because of new development, and stormwater runoff could increase in local storm drainage
systems and creeks. See Figure 1.1 for a map of the City of Taylor and its local stream network.
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Figure 1.1 — City of Taylor and Local Stream Network

The City has a history of riverine and local flooding events. On May 25, 2015, the City of Taylor received a
significant flood event while soils were saturated from previous rain events. This event caused flooding in
the Bull Branch and Mustang Creek watersheds, and throughout the City, resulting in flood damages
reported in 280 homes and an estimated $700,000 in flood damages incurred to city facilities, roadways,
and properties. The City of Taylor has recently adopted local mitigation efforts to address flooding within
the City. In 2019, the City enacted higher standards for their flood control ordinances, for the drainage
criteria in their subdivision ordinance, and adopted a comprehensive drainage plan. These documented
recent flooding events have provided evidence that the City’s storm drainage infrastructure needs
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attention and improvements. The method of addressing storm drainage infrastructure needs requires
planning and prioritization so improvements can be performed strategically and within city funding and
budget constraints. This Drainage Master Plan will identify specific prioritized drainage solutions that can
be further analyzed and designed over time to meet the city’s primary needs.

Flooding in the City of Taylor can occur either by local flooding along city streets and private properties or
by riverine flooding along creek and channel corridors in the city. Local flooding is evident when streets
flood or pond due to lack of sufficient drainage infrastructure. Local flooding can be shown by ponding of
water in private properties or overflow of water as street flooding is trying to find its path to a downstream
location. Large local flooding events can also damage homes. Riverine flooding is evident when
floodwaters exceed channel banks and overtop local roadways. Floodplain areas often extend outside of
existing channel banks. Properties and structures are often located in the fringes of the floodplain and are
at risk when large flooding events occur.

To plan for drainage improvements more effectively and to consider regulatory measures aimed at
minimizing adverse impacts from new projects, the City of Taylor is taking a proactive approach. As such,
the City selected Halff Associates to prepare a Drainage Master Plan (DMP). The DMP was created to assist
the City in evaluating the existing conditions of selected drainage infrastructure and to develop a drainage
solutions Capital Improvement Project (CIP) plan to address identified flooding problems. This assessment
includes a comprehensive inventory of existing data, hydrologic and hydraulic watershed model
simulations, flooding problem area identification, and flood mitigation solutions.

Streams included in our hydrologic and hydraulic studies included Bull Branch and its tributaries, Mustang
Creek and its tributaries, South Fork Mustang Creek and its tributaries, Turkey Creek and its tributaries,
Railroad Lake Draw, Gravel Pit Draw, Brushy Creek Tributaries, and Battleground Creek Tributary. Figure
1.2 is shown below with general limits of the major stream corridors in Taylor.

Figure 1.2 — Major Stream Corridors in the City of Taylor
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1.1 NOAA ATLAS 14

The National Oceanic and Atmospheric Administration (NOAA) released Atlas 14, Volume 11 Precipitation-
Frequency Atlas of the United States, Texas, in 2018. This study found increases in rainfall amounts in
parts of Texas, including areas in Central Texas. The increases in rainfall amounts for the 100-year (1%
Annual Chance Event or ACE) in Williamson County are shown below.

For this Master Plan, Halff utilized these new NOAA Atlas 14 rainfall values to help determine flood risks
in the city and to help identify drainage problem locations. These new rainfall frequency values will help
the City of Taylor better understand flood risk and more accurately plan and design infrastructure to
minimize the threat of flooding in the city. Figure 1.3 shows the differences in rainfall totals between the
previous rainfall totals used for modeling and mapping of floodplains versus those of Atlas 14.

USGS (1998)

MILAM

Thondale

USGS (1998 ) 24-Hr,
100-Yr Precipitation
(Inches)

s
[ le-10
10 -11.5

ATLAS 14 (2018)|
MILAM
Liberty:Hill
Thormddle

Aflas 14 (2018) 24-Hr, bt &

100-Yr Precipitation

{Inches)

[ 10-1

[ -2 .
N T12-18 LEE

Figure 1.3 — Changes in 100-Yr Precipitation in Williamson County between USGS (1998) and NOAA Atlas 14 (2018)
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When actual rainfall values are compared between USGS (1998) and NOAA Atlas 14 for various frequency
storm events, it shows that the newer Atlas 14 values are significantly higher than the previous
information available. For example, Atlas 14 100-year (1% ACE) rainfall is 11.1 inches over a 24-hour
period, which is somewhere between a 100-year and 500-year event when compared to USGS rainfall
amounts (#1 in Table 1.1 below). When looking at the 25-year rainfall total for Atlas 14, it compares close
to a 50-year rainfall total for USGS (#2 in Table 1.1 below). To reflect flood risk more accurately in the City
of Taylor, Halff utilized the rainfall totals shown in the more recent NOAA Atlas 14.

Annual Countywide Average 24-hour
Frequency Chance Precipitation Depths (inches)

Event s
Probability USGS (1998) | ATLAS 14 (2018)

500-year 0.2% 12.9 16.1
100-year 1% o7 1@ 41
S50-year 2% 8.5 9.5
25-year 4% 7.3 ‘—IO—P 8.0
10-year 10% 5.9 6.3
S5-year 20% 4.9 5.1
2-year 50% 3.4 3.9
1-year 100% 1.2 3.1

Table 1.1 — Comparison of Frequency Event Changes in 100-Yr Precipitation
in Williamson County between USGS (1998) and NOAA Atlas 14 (2018)

1.2 PURPOSE AND GOAL OF THE DRAINAGE MASTER PLAN

The purpose and goal of the Drainage Master Plan (DMP) is to conduct a comprehensive evaluation of the
existing drainage conditions throughout the City to develop an accurate and current understanding of the
drainage infrastructure. This assessment will include a comprehensive inventory of existing data, updated
Atlas 14 hydrologic and hydraulics watershed model simulation, drainage problem identification, and
conceptual drainage solutions. These conceptual drainage solutions, including cost estimates, can then be
implemented into the City’s Capital Improvement Plan (CIP) to adequately plan to address flood risks.
Additionally, this study includes our analysis of the existing drainage utility fee rate and identification of
possible fee modifications that may be needed for funding of maintenance and drainage CIP projects.

The City of Taylor Drainage Master Plan (DMP) includes detailed narratives discussing Halff’s procedures
and findings, relevant figures and tables, and digital data developed for the master plan analysis.



